Abstract-The research was conducted for implementating of PSS (Power system stabilizer) which was designed based on the fuzzy logic controller (FLPSS). This approach has a main purpose for stabilizing and improving the damping of synchronous machine. The speed and active power deviation were used as fuzzy controller's inputs. The controller's output was forwarded into AVR subsequently. In order to achieve optimal setting, the optimal criteria of the Integral of Time were multiplied by the Absolute Error (ITAE). The performance of the proposed PSS under small disturbances, system parameters and loading conditions was tested. The experiment's results showed the usefulness of the specified method for damping out the system oscillations.
INTRODUCTION
Low frequency oscillation is a common problem in power system operations. PSS (power system stabilizer) is one alternative solution to this problem. PSS can provide additional control signals for the excitation system or speed control system of the power generation unit. It can also reduce oscillations and improve dynamic performance. PSS has been extensively studied and used in power systems for many years.
Most PSS implementation comprehends the classical linear control paradigm. The PSS method is based on a linear model in a power system's default configuration. This results in a fixed parameter of PSS. This is called conventional PSS (CPSS) and is prominently used in power systems to reduce small oscillations. [1] [2] [3] .
In conventional fixed-parameter spectrum controllers, gain and other parameters may not correspond to the entire spectrum of operations. Along with the growth of technological innovation, it become feasible for developing and establishing improved controllers based on a variety of sophisticated modern techniques. Power system stabilizers based on fuzzy logic, adaptive controls and artificial neural networks are being developed. Each of these control techniques has unique features and strengths. Fuzzy logicbased PSS (FLPSS) showed a significant possibility in term of increasing generator oscillation damping [6] .
In this paper, fuzzy based PSS was implemented using the speed deviation and active power deviation as an inputs.
II. POWER SYSTEM MODEL
The proposed approach considered a single machine infinite bus (SMIB) system with synchronous generator provided with IEEE type-ST1 static excitation system. Fig. 1 [2] illustrates the model of the power system in linear manner. The nominal operating conditions and system parameters are given. [4] . A speed Δω and active power deviation ΔPe are pointed as the controller input. The controller output is forwarded into the exciter module.
As can be seen in Fig. 2 , the fuzzy-logic based PSS uses two input parameters including Kω and Kp, whereas the output parameter, Ku. The input parameters selection process is generally subjective which demands the previous knowledge of fuzzy control variables (input and output signal).
Fig. 2. Schematic diagram of the FLPSS
Using the automatic rule generation and sampled data set generated by using the conventional power system stabilizer, a proper set of rules was obtained [4] . The rule used in all the following are shown in figure 3. 
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IV. PARTICLE SWARM OPTIMIZATION
In 1995, Kennedy and Eberhart became the pioneers for introducing the Particle swarm optimization (PSO) method [8] . Subsequently, the original Swarm algorithm was modified for improving the performance and adjusting to particular types of problems, the serial version has been implemented previously [9] - [11] .
The following are the brief stages of optimization using the PSO algorithm [11] . Consider a swarm of p particles, with each particle position describing the possible solution points in the space of the design problem of D. The position xi is updated upon each of particle based on the following notation: 
The particles overshoot the target half the time is the result of using these proposed values which maintains the separation within the group and if there is no overshoot occurred, it will allow for a greater area to be searched.
Fourie and Groenwold generated a comprehensive modification in the original PSO algorithm which permits the transition for searching another result as optimization progresses. This operator decreases the maximum allowed velocity vmax. k and the particle inertia wk in a dynamic manner, as directed by the dynamic reduction parameters k, d, ω. For the sake of brevity, further details of this operator are neglected.
The serial PSO algorithm was performed on a single CPU computer. The total number of particles in the swarm is symbolized by the variable of p. The significant fitness value from a particular particle at design co-ordinates In order to analyze the capability of the PSS method for improving the power system's stability, under small perturbation and large perturbation, the dynamic performance of it was analyzed. The performance of the fuzzy logic-based PSS was thoroughly analyzed for comprehending its capacity with the CPSS method using optimized parameters generated from the phase of compensation technique.
During the nominal operating condition, A small perturbation of step increase in mechanical torque was established. The dynamic responses of the proposed PSS were comparatively analyzed with the CPSS. The proposed PSS generated lower peak over-shoots and damped out low frequency oscillations vastly compared to the CPSS approach which depicted in Fig. 5 and 6 . The proposed PSS has a better damped response in overall.
FLPSS tuned PSO with the review of the optimal parameters:
show results very fast reduction as shown in the figure 5.
When compared between FLPSS and CPSS will have the ability to reduce low frequency oscillations more quickly. It as shown in Figure 6 . controller PSS tuned proposed PSO can be an alternative to dealing with electric power system oscillations. This is shown on the attenuation performed by the controller compared to a system without PSS and PSS with conventional tuned. Selection K and KP through PSO to 30 operations at PSS Fuzzy controller based on input power and speed deviation will produce varying oscillation damping.
VII. CONCLUSION
The proposed design of optimal PSS controller based on fuzzy showed an effective results and optimal damping so that PSS could become be a stabilizer to handle damping oscillations in electrical power systems. PSS is using Fuzzy controller parameters Kp, Kω and Ku performed using PSO with the fitness function in the form of index performance. Indeed, through this election actually can produce oscillation damping speed deviation highly effective and optimal. The simulation results of the electric power system of single-rail engine has demonstrated the ability infinite optimal stabilizer for damping low frequency oscillations and become an alternative stabilizer.
